Selective depletion of alveolar macrophages in polymicrobial sepsis increases lung injury, bacterial load and mortality but does not affect cytokine release.
Resident tissue macrophages exert important functions during severe systemic infection and contribute to changes in local as well as systemic immune responses. Alveolar macrophages (AM) play a crucial role in airway diseases and in the defense against microorganisms invading the body via the bronchopulmonary tract. It has been postulated that AM are involved in the development of acute local disorders as a consequence of extrapulmonary stimuli like pancreatitis, peritonitis, or trauma. The aim of this study was to analyze the local and systemic role of AM during sepsis using selective AM depletion in the murine colon ascendens stent peritonitis (CASP) model of polymicrobial sepsis. 48 h prior to CASP surgery, AM of female C57BL/6 mice were selectively depleted by intratracheal application of clodronate liposomes (Lipo-clod). For control purposes, phosphate-buffered saline (PBS) liposomes (Lipo-PBS) were used. CASP led to significantly elevated levels of local and systemic cytokines independent of the presence of AM. In contrast, levels of gut-derived bacteria in bronchoalveolar lavage and lung of septic mice were significantly higher in Lipo-clod-treated animals compared to Lipo-PBS-treated animals. After CASP-induced sepsis, local barrier dysfunction in the lung was detected; AM depletion resulted in severely enhanced development of acute lung injury. Consequently, Lipo-clod-treated animals showed strongly reduced survival rates after CASP. Contrarily to other macrophage populations, AM do not significantly contribute to local and systemic cytokine release during polymicrobial abdominal sepsis. AM have important protective functions for local clearance of gut-derived bacteria and attenuation of lung injury.